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heart of the mixer is the single Nb-AlN-Nb SIS 
junction. The 1.3×1.3 micron junction’s critical current 
density (Jc) of about 16 kA/cm
2 will provide a normal 
resistance (Rn) of 8.5 ohms and capacitance of 150 
fFarad3. This value of Jc was chosen so that the RnC 
product corresponds to an impedance roll-off frequency 
of 125 GHz, high enough that the bandwidth 
limitation imposed by the Bode-Fano theorem should 
be minimal.  !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Rn and slightly capacitive; the impedance must be kept from going above Rn or 
becoming inductive to avoid IF instability. As illustrated in Fig. 2, the best achievable mixer Tn for an 
SIS with performance like Fig. 1 is about 3-5 Kelvin (single-sideband) over the quantum limit (note that 
Fig. 2 includes the SIS device capacitance as a part of the embedding impedance seen by the junction).
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